Human papilloma virus (HPV) infection is documented to be involved in the development of epithelial malignancies, mostly in cervical cancer. Systemic lupus erythematosus (SLE) patients have an increased prevalence of such an infection. We report the case of a 55-year-old female SLE patient who developed multiple in situ squamous cell carcinomas on her fingers, after chronic HPV infection. HPV-33 DNA was isolated from the lesions. The purpose of this case presentation is to raise awareness about HPV-induced malignancies for this high-risk group and propose an early HPV vaccination to efficiently prevent such comorbidities.
Introduction
Human papilloma virus (HPV) infection is currently considered one of the most prevalent sexually transmitted diseases worldwide, leading to a broad palette of different conditions, ranging from common warts to malignancy. Its involvement in cervical carcinogenesis is well established, since it facilitates the evasion of apoptosis from damaged cervical cells. Multiple risk factors are associated with HPV prevalence, among which is the patient's immunocompetence status [1] . Despite the lack of known risk factors for an HPV infection, systemic lupus erythematosus (SLE) patients were found to have a 3-fold increase in HPV infection [2] . Furthermore, infection by high-risk HPV subtypes was more frequently reported in SLE patients [3, 4] .
Case Presentation
A 55-year-old patient presented to our Departments with chronic, erythematous, eczematous, and hyperkeratotic and partially exophytic skin lesions on her fingers ( fig. 1) . The 2nd finger of the left hand ( fig. 1a ) and fingers D1-D5 ( fig. 1b-d ) of the right hand were affected. The lesions observed on the 4th finger of the right hand showed exudative ulceration and nail loss ( fig. 1c) . The patient underwent a 3-week treatment with fusidic acid and hydrocortisone cream, which did not improve the lesions. The patient was diagnosed with SLE, involving sicca and Raynaud symptoms, arthralgias, and the characteristic butterfly rash, about 20 years ago. Routine laboratory parameters were in the normal range except for lymphocytes 6.3% (range 16-39), neutrophils 82.9% (range 51-74), C-reactive protein 14 mg/l (range 0-5), and GFR-K 67. A comprehensive history revealed the removal of bowenoid papulosis by electrocautery from the anogenital and vaginal region 17 years ago. The patient also suffered from perianal condylomata acuminata, removed in 2001 and 2010. Virus typing resulted in the isolation of HPV-6 DNA. Furthermore, 20 years ago, she underwent a total hysterectomy because of a cervical in situ carcinoma.
Swab tests from the right finger D4 were positive for Enterococcus faecalis, ciprofloxacin sensitive as well as positive for Candida parapsilosis. The infection was treated with ciprofloxacin 250 mg twice daily for 10 days and the mycosis with ciclopirox cream twice daily for 3 weeks. An X-ray of the same digit revealed no destruction of the bony tissue and no signs of osteomyelitis.
A punch biopsy from the left finger D2 revealed a widened epithelium with impaired strata formation. Polymorphic cells and nuclei were observed, together with numerous and atypical mitoses ( fig. 2a) . Immunohistochemistry against the proliferation marker Ki-67 resulted in positive staining of about 60% of the epidermis. No invasion of the proliferating keratinocytes through the basal membrane was reported. These findings were compatible with the diagnosis of a squamous cell carcinoma in situ, or Bowen's disease. Two biopsies from the fingers D2 and D4 of the right hand were subsequently performed with identical histological patterns.
After confirmation of the diagnosis, two cycles of photodynamic therapy after previous application of methyl-5-amino-4-oxopentanoate cream were performed without significant improvement in the lesions. Three months after treatment, multiple erosions and ulcerations of the 4th finger of the right hand were present ( fig. 2c, d ). New biopsies once more confirmed Bowen's disease, whereas clumping cells, koilocytes, focal hypergranulosis, and irregular keratohyalin granules with focal condensation were compatible with a virus infection ( fig. 2b) . DNA was isolated from the paraffin blocks of the lesional biopsies (QIAamp DNA FFPE Tissue Kit; QIAGEN GmbH, Hilden, Germany). HPV typing was performed through a sensitive line probe assay (INNO-LiPA HPV Genotyping Extra; Innogenetics, Gent, Belgium), using the principle of reverse hybridization. Through detection of specific sequences of the L1 region of the HPV genome, 28 HPV subtypes and, specifically, 15 high-risk subtypes can be identified. In our case, DNA from the high-risk HPV-33 was detected.
After confirmation of the HPV infection as a cause for the in situ squamous cell carcinomas, imiquimod 5% was initiated. The therapy led to partial remission of the lesions but had to be stopped because of the intense local reaction on the finger D4 of the right hand. Ingenol mebutate gel 500 µg/g was used off-label for the lesions over 2 days. The therapy led to further remission of the lesions, after their assessment 1 month after therapy.
After 3 months, the patient was treated with CO2 laser ablation and curettage in intubation anesthesia at an external department. She received cefuroxim 500 mg twice daily for 10 days, metamizole drops for postinterventional analgesia, and local therapy, initially with povidone iodine gauzes, disinfection with a polyhexanide-containing solution (Sanalind ® ), and subsequently with polyhexanide in cetearyl alcohol and petrolatum-coated nonadherent gauzes (Adaptic ® ). The fibrinous layers which remained were efficiently removed with Debrisoft ® . Follow-up biopsies 2 months after treatment showed no tumor residues ( fig. 2e, f) .
Discussion
This is, to the best of our knowledge, the first case reporting multiple HPV-induced in situ squamous cell carcinomas in an SLE patient at this location. HPV-33 is a high-risk subtype for cervical dysplasia. HPV-11 DNA was isolated from a patient with multiple squamous cell carcinomas and nonscarring cutaneous LE [5] , while a squamous cell carcinoma was reported in an SLE patient with discoid LE [6] . Most of the clinical studies, prospective and retrospective, were conducted to provide evidence for a correlation between SLE and HPVinduced cervical dysplasia or cancer. Furthermore, HPV-related anal carcinomas were documented for SLE patients under treatment with cyclophosphamide [7] .
A recent Danish study of 576 SLE patients investigated the risk of virus-associated malignancies for this patient cohort. Interestingly, as far as HPV-associated malignant and premalignant conditions are concerned, SLE patients were found to have an increased risk of anal cancer, cervix dysplasia/in situ carcinoma, and melanoma skin cancer (standardized incidence ratio 2.0, 95% confidence interval 1.2-3.6) [8] .
The pathophysiology of this susceptibility is not yet elucidated. Healthy immune response to HPV includes the production of specific antibodies and a cell-mediated response after Th1-lymphocyte activation [9] . Patients with SLE are known to have impairments of both cellular and innate immunity, which lead to difficulty in clearing high-risk HPV. Possible mechanisms also include complement deficiency, IgG subclass deficiency, and cytokine receptor polymorphisms [3] . A recent study showed an impairment of Toll-like receptor (TLR) regulation in SLE patients compared to controls with HPV infection. Those patients had significantly lower levels of TLR3 and TLR7 in comparison to controls. HPV-infected SLE patients had lower levels of TLR7 and TLR9, thus facilitating viral persistence [10] .
Immunosuppressive agents are involved in the persistence of HPV infection by inhibition of innate immune responses, which are involved in containing the virus [2] . Studies, which have demonstrated a significant correlation between cervical dysplasia in SLE patients who had previously received azathioprine, cyclophosphamide (positive association with duration and cumulative dose), and mycophenolate mofetil, are reported in the literature [9, 11] . Mycophenolate mofetil was shown to reduce the number of B cells and natural killer cells in SLE patients, thus enhancing the risk of an HPV infection [9] . Interestingly, the 
